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© stainless steel ribbon for use as a catalyst carrier for automobile exhaust gas and method for 
producing same. 



^© An Al-containing stainless steel is rapidly solidi- 
fied from a molten state to produce a ribbon. In 

2j catalyst carrier for the exhaust gas of automobile, 

p^the Al is utilized for the formation of a-AI,0 3 whisk- 
ers, which carry and rigidly bond the -y-AljOi powder 

Jyjto the ribbon, as the direct carriers of noble metals. 
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A STAINLESS STEEL RIBBON FOR USE AS A CATALYST CARRIER FOR AUTOMOBILE EXHAUST GAS 

AND METHO D FOR PRODUCTING SAME 



BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to a catalyst car- 
rier made of a stainless steel ribbon, used for the 
exhaust-gas purification device of an automobile, 
and a method for producing the same. 



2. Description of the Related Arts 

Recently, particularly from about 1970, control 
of the exhaust gas of automobiles has been seri- 
ously considered. Accordingly, a law concerning 
the control of the automobile exhaust gas emis- 
sions was promulgated to the effect that the pas- 
senger automobiles must be equipped with a de- 
vice for purifying the exhaust gas. Several systems 
were proposed for devices for purifying the exhaust 
gas, but the most widely used at present is a 
catalyst converter system, according to which HC 
and CO are oxidized and, simultaneously, NOx is 
reduced. The structure of these catalyst converters 
is such that a carrier, which is a honeycomb sin- 
tered body of ceramic mainly composed of cor- 
derite, is mounted in a metallic cylinder, as a 
fundamental body, and porous -y-AI 2 0 3 . powder, 
which is impregnated with a noble metal (Pt - Pd) 
catalyst is deposited on the carrier. The honey- 
comb ceramic has, however, disadvantages in that 
it is not resistant to the mechanical impact, a part 
of the exhaust gas is able to bypass the conversion 
by escaping through the clearance between the 
honeycomb and the outer cylinder, and in addition, 
th exhaust resistance is rather high. To cope with 
these disadvantages, Japanese Unexamined Patent 
Publication No. 57-71898 disclosed a several tens 
of microns thick ribbon rolled from high Al ferritic 
stainless steel laminated with a corrugated sheet 
which is produced by forming the ribbon, or coiled 
in the form of a roll, thereby enabling it to be used 
as the carrier instead of the ceramic honeycomb 
mentioned above. Japanese Unexamined Patent 
Publication No. 56-96726 also disclosed a round 
bar of high Al ferritic stainless steel which is sub- 
jected to peeling to obtain cutting chips for produc- 
ing a ribbon used for the metal honeycomb. Since 
a high degree of working strain during the peeling 
is introduced into the stainless steel ribbon pro- 
duced by this method, when the ribbon is treated 
in a high temperature, oxidizing atmosphere, the 
diffusion of Al from the interior to the surface of th 



ribbon is promoted, which results in the formation 
of Al a 0 3 in the form of whiskers, which enhances a 
rigid bonding of r-AI 2 0 3 powder, i.e.. the direct 
carrier of noble metal-catalyst, on the honeycomb. 
5 Nevertheless, these techniques have several dis- 
advantages, in that, in the technique for producing 
a ribbon for the carrier by a rolling method, since a 
high Al stainless steel, whose w orkability is inh er- 
ently n ot excellent, is cold-roilecTto obtain an lip- 
io 'pfcfxtm-afeiy 40 ~W urn thick ribbon, the annealing 
and pickling steps must be repeated several times 
during the course of the rolling, which leads to a 
increase of costs. In addition, several limitations 
must be interposed on the alloying components 
is from the viewpoint of reliability, w ith result that a 
satisfactory oxidation resistance property is ob- 
tained only with difficulty. That is, since Al in the 
ribbon is consumed, while forming a selective oxi- 
dation film made of Aj 2 O a during service at a high 
20 temperature and a thickness of a ribbon used for 
the catalyst carrier of only tens of microns, the Al 
concentration of a ribbon decreases during service. 
Accordingly, Al in the ribbon may be consumed 
prior to the formulation of a satisfactorily thick and 
25 protective Al 2 0 3 film at a service temperature. In 
this case, Or and Fe are then oxidized with an 
increased speed, and finally, the entire ribbon is 
oxidized. Accordingly, to enhance ti}e_^U£able_^fir^ 
vice temperature, t he Al content in a ribbon must 
30 be as high as possible. On the other hand, since Al 
in a hjglyconcentration de grades the rel iability, the 
Al content is limited to approximately 5°/Tat maxi- 
mum as long as the ribbon is produced by the 
rolling method. T his Ai content l imits the durable 
35 s ervice temperat urejr^xhaust gas to 95'y CTlLtheL 
highest, w h en the t hickness of a ribbon i$%0 umljtJ 
seems obvious tfiaFlfiis durable limit is~noT^at- 
isfactory for the various conditions anticipated. 
Also for the peeling technique, it is difficult to 
40 stably obtain a ribbon having a uniform thickness 
and width. Investigation, therefore had been made 
into the development of a catalyst carrier for an 
exhaust gas of an automobile, consisting of a stain- 
less steel ribbon with a higher Al content, and thus 
45 an improved oxidation-resistance, and having an 
improved adhesion of -rAI 2 0 3 powder, i.e., the di- 
rect carrier of the catalyst, and a method for pro- 
ducing such a catalyst carrier. 

50 
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SUMMARY OF THE INVENTION 

The present invention was completed as a re- 
sult of investigations into answers to the needs 
described above. 

It is an object of the present invention to pro- 
vide a ribbon for use in the catalyst carrier of the 
exhaust gas of automobiles, provided with all of the 
properties described above- 
It is another object of the present invention to 
provide a catalyst carrier of the exhaust gas of 
automobiles, provided with all of the properties 
described above. 

It is a further object of the present invention to 
provide a method for producing a ribbon for use in 
the catalyst carrier of the exhaust gas of auto- 
mobiles, provided with all of the properties de- 
scribed above. 

It is also an object of the present invention to 
provide a method for producing a catalyst carrier of 
the exhaust gas of automobiles, provided with all of 
the properties described above. 

In accordance with the first mentioned object, 
there is provided a ribbon for use as a catalyst 
carrier of exhaust gas of an automobile consisting 
of an Al-containing, rapidly solidified stainless steel. 

Preferably, the ribbon has an Al-concentrated 
layer on a surface thereof. There is also provided 
an Al-containing, rapidly solidified stainless steel 
ribbon for use as a catalyst carrier of exhaust gas, 
characterized in that the ribbon has an Al-con- 
centrated layer on a surface thereof, and has a 
thickness of from 30 to 70 urn, and a structure 
thereof is a columnar structure with grain bound- 
aries principally oriented in a direction along the 
thickness of the ribbon, and a grain diameter mea- 
sured in a longitudinal direction of the ribbon being 
30 um at the greatest. 

In accordance with the second mentioned ob- 
ject, there is provided a catalyst carrier for exhaust 
gas of an automobile, consisting of Al-containing, 
rapidly solidified stainless steel ribbon which con- 
tains such a high content of Al as making the 
stainless steel non-rollable by cold-rolling but pro- 
moting diffusion of the Al in the interior to the 
surface of ribbon to form, on the ribbon, an a-AI ? 0 3 
layer having a thickness sufficient for carrying y 
Al,0 3 with noble metal impregnated. Preferably, the 
ribbon has an Al-concentrated layer on a surface 
thereof. There is also provided a catalyst carrier for 
the exhaust gas of an automobile, consisting of an 
Al-containing, rapidly solidified stainless steel rib- 
bon in the form of a honeycomb, characterized in 
that it has* an Al-concentrated layer on a surface 
thereof, and a y-Ali0 3 layer on the Ai-concentrated 
layer, for carrying a noble metal catalyst, a thick- 
ness of from 30 to 70 um, and a metallurgical 
structure thereof is a columnar structure with grain 



boundaries principally oriented in a direction along 
the thickness of the ribbon, and a grain diameter 
measured in a longitudinal direction of the ribbon 
being 30 um at the greatest. 
5 In accordance with the third mentioned object, 

there is provided a method for producing a ribbon, 
characterized by solidifying an Al-containing stain- 
less steel from a molten state thereof directly into a 
form of a ribbon at a cooling speed of at least 
ro 10 5o C/sec. The rapid solidification in air is carried 
out to produce an Al-containing stainless steel rib- 
bon having an Al-concentrated layer on its surface. 

In accordance with the fourth mentioned object, 
there is provided a method for producing a catalyst 
75 carrier for an exhaust gas of an automobile, char- 
acterized by solidifying an Al-containing stainless 
steel from a molten state directly into a form of a 
ribbon at a cooling speed of at least 1Q 3o C/sec, 
coiling the ribbon at a temperature of at least 
20 500 °C, preferably at least 600 °C, and subsequent- 
ly forming the ribbon into a form of honeycomb. 

The Al-containing stainless steel described 
herein designates such a steel containing at least 
1% by weight (all percentages hereinafter based 
25 on weight) of Al, to cause a selective oxidation of 
Al on the surface of the ribbon. As described 
hereinabove, to enhance the oxidation resistanc of 
a ribbon for use as a carrier, the Al content is 
desirably as high as possible, provided that it is not 
30 in a range wherein melting point of a ribbon be- 
comes too low. According to the present invention, 
it is possible to obtain a ribbon containing more 
than 5% of Al, which cannot be cold rolled and, 
therefore, a ribbon for use as a catalyst carrier 
35 obtained in accordance with the present invention 
exhibits an extremely improved oxidation resis- 
tance and a high heat resistance limit. For exam- 
ple, for a 40 um thick ribbon containing 5% of Al, 
the Al in the ribbon is consumed, when an or-AI 2 0 3 
40 film grows to a thickness of approximate ly 5 um at 
one side. This thickness is, however, sufficient to 
prevent the ribbon from oxidation in an exhaust gas 
at 1000°C over a long period of time. On the other 
hand, for a 40 um thick ribbon containing 10% of 
45 Al, the Al contained therein is sufficient for forming 
an approximately 10 um thick a-Al a 0 3 film. How- 
ever, actually, the growth of an a-AI 2 0 3 film ad- 
vances in the exhaust gas at a temperature of 
1000°C to an extent such that the thickness thereof 
so becomes approximately 7 um or more, and subse- 
quently, oxidation virtually does not advance. Ac- 
cordingly, a 40 um thick ribbon containing 10% of 
Al can maintain oxidation resistance in the exhaust 
gas at a temperature of 1000°C, over a long period 
55 of time. Such a ribbon containing a large amount of 
Al cannot be produced by the rolling method but 
can be obtained by the method according to the 
present invention. However, when the Al content 
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exceeds 20%, the melting point is lowered to the 
proximity of the service temperature, and in addi- 
tion, intermetallic compounds are formed, thereby 
embrittling the material. The Al content is, there- 
fore, desirably 20% or less. A preferred AI content s 
is from 7 to 20%. 

Desirably, some Cr is contained to ease the 
selective oxidation of Al and to maintain the corro- 
sion resistance at a room temperature- An excess 
of Cr r however, embrittles the ribbon in the same n 
way as Al. The Cr content is desirable 30% or less. 
Mn in an amount of 2% or less also is usually 
contained, in the light of the balance of the steel- 
making, for producing the raw material by a rapid 
solidification method. 75 

Note, to enhance the oxidation resistance and 
adhesion of Al a 0 3 , one or more of (A) through (D) is 
included: wherein (A) is Si in an amount of 3% or 
less; (B) is one or more of 71, Nb, Zr, and Hf in an 
amount of 1 % or less, each; (C) is one or more of 20 
Y and a rare earth metal in an amount of 0.1% or 
less; and, (D) is one or more of Ca and Mg in an 
amount of 0.01% or less. 

In addition, to enhance the high temperature- 
strength, one or more of (E) through (G) is in- 25 
eluded: wherein (E) is C in an amount of 1% or 
less; (F) is Ni in an amount of 65%; and, (G) is one 
or more of Mo. W, and Co in an amount of 10% or 
less, each. The components other than those men- 
tioned above are Fe and impurities in balance. 30 

In the present invention, since a stainless steel 
ribbon is obtained by a direct solidification from the 
molten state, the addition amount of alloying ele- 
ments is not limited from the viewpoints of hot 
workability, cold workability, and machinabiiity, as 35 
described above. Therefore, a catafyst carrier could 
be produced in which the content of AI, Si, Ti, Nb, 
Zr, Hf, Y, REM, Ca, Mg, or the like so high that the 
oxidation resistance and adhesion of Al 2 0 3 are im- 
proved but the rollability seriously degraded. 40 

Next, the term "rapid solidification directly from 
the molten state " as used herein signifies to rapidly 
cool the molten, Al-containing stainless steel at a 
cooling speed of at least approximately 10 3o C/sec 
and to obtain a ribbon directly from the molten 45 
state. There are a number of known means for 
rapidly solidifying high-AI stainless steel at a high 
cooling speed into the form of a ribbon. That is, it 
is possible to optionally select any appropriate 
means capable of forming a thin product in the 50 
state of a ribbon from such means for producing a 
continuous cast ribbon as a single roll method, in 
which the molten steel formed by an ordinary melt- 
ing means, such as a high frequency; a medium 
frequency, or low frequency-induction furnace, or 55 
an arc melting furnace, is melted and is caused to 
flow on one roll or a roll with an auxiliary roll, a twin 
roll method, in which the melt is caused to flow 




between the rolls, or a Hazefett method in which 
the melt is caused to flow between belts. The 
cooling speed herein can be controlled by adjust- 
ing the temperature of a cooling roll or a belt, or by 
adjusting the content length between the roll or belt 
and a ribbon. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an IPMA image (Ion Sputter- 
ing Micro Analysis Image) showing the distribution 
of Al. Fe, and Cr in a direction along a depth from 
the surface of a ribbon made by the method of 
rolling a 15 Cr-4.6 Al material. 

Figure 2 shows an IPMA image showing the 
distribution of elements in the same dimension of a 
rapidly solidified ribbon of 15 Cr-4.6 Al material, 
measured under the same conditions as in Fig. 1 . 

Figure 3 shows a cross section of a known 
catalyst carrier by a quater. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

One of the most significant features according 
to the present invention resides in that, as opposed 
to an extremely thin passivation film mainly com- 
posed of Cr, which is present on the surface of a 
ribbon produced by the rolling method, as shown in 
Fig- 1. an Al concentrated layer is present on the 
surface of a rapidly solidified Al-containing stain- 
less steel, as shown in Fig. 2, with the result that 
the Al 2 0 3 film is extremely easily and uniformly 
formed during service in a high temperature-ex- 
haust gas, and contributes to the maintaining of an 
improved adhesion with respect to t-AI 2 0 3 powder, 
as described above. 

The speed for rapidly cooling and solidifying is 
desirably at least 10 IO C/sec as described above, 
because, in the ribbon rapidly cooled at a speed of 
10 3o C/sec or more, the iron-containing oxide is not 
formed but the Ai-concentrated layer is formed on 
the surface thereof. In addition, the columnar cry- 
stals oriented toward the ribbon surface are formed 
during the solidification, and the columnar crystals 
formed are extremely fine, i.e., the diameter of 
grains measured in a longitudinal direction of a 
ribbon is 30 am or less. The Al in the material 
interior thus easily diffuses to the surface of a 
ribbon through the grain boundaries oriented princi- 
pally along the thickness. The a-AI ? 0 3 in the form 
of flakes and whiskers, which contributes to a rigid 
bonding of porous 7-AUO3 powder, i.e., the direct 
earner of a platinum catalyst, will form upon heat- 
ing in an oxidizing atmosphere, as the Al-containing 
stainless steel ribbon formed by the peeling meth- 
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od as described abov forms a-Al a 0 3 flake or 
whisker when heated, if the cooling speed of the 
rapid cooling and solidification is less than 
10 3o C/sec, the grain diameter of columnar crystals 
formed during the solidification becomes so large 
that, upon heating in a high-temperature, oxidizing 
atmosphere, it is difficult to uniformly form the 
Al 2 0 5 in the form of a flake or whisker over the 
surface of a ribbon. A desirable lower limit of the 
cooling speed is, therefore, 10 3o C/sec. The upper 
limit of cooling speed is not particularly denoted, 
since this speed spontaneously determined by the 
thermal conductivity of material. For example, the 
upper limit of the cooling speed is 10'°C/sec for a 
ribbon thickness of 50 urn. Accordingly, a catalyst 
carrier for exhaust gas of an automobile according 
to a preferable embodiment of the present inven- 
tion has an Al-concentrated layer on a surface 
thereof, and a thickness of from 30 to 70 urn, and 
is rapidly solidified at a speed such that a metallur- 
gical structure of ribbon is a columnar structure 
with grain boundaries principally oriented in a di- 
rection along thickness of the ribbon and grain 
diameter measured in a lougitudinal direction of the 
across the ribbon being 30 am at the greatest. 

The catalyst carrier according to the present 
invention can be obtained by forming a stainless 
steel ribbon obtained by the above method into a 
corrugated form, which is coiled with a ribbon in 
the original flat form into a roll or is laminated with 
the flat ribbon one by another to form a laminate, 
or further coiling a laminate in the form of a roll, 
thereby obtaining honeycomb. In Fig.3, a catalyst 
carrier shown in USP No.4,186.172 is illustrated. A 
flat ribbon 1 and a corrugated ribbon 2 according 
to the present invention are coupled and coiled and 
inserted in an outer tube 3. The contact points 4 
between the ribbons 1 and 2 are partly or continu- 
ously brazed. 

When an Al-containing stainless steel is solidi- 
fied in the atmosphere by the above described 
methods, a thin layer of Al-oxide is formed on the 
surface of a ribbon already in the solidification and 
cooling steps and, therefore, the ribbon exhibits a 
satisfactory adhesion to the y-AI 2 0, , in the solidi- 
fied state. It is consequently possible form the 
ribbon in the honeycomb form, which is not heat- 
treated to precipitate the AI 5 Oi whisker, to be coat- 
ed with the y-Al a O a powder with an impregnated 
noble metal-catalyst, and is strengthened by pre- 
cipitating the AI 2 Oi flake or whisker during service 
at a high temperature. 

According to a method for producing a catalyst 
carrier for the exhaust gas of an automobile, a 
ribbon of Al-containing stainless steel is rapidly 
cooled and solidified and then coiled at a tempera- 
ture of at least 500°C, preferably 600°C. By this 
coiling, a heat recuperation occurs whereby the 



temperature of a rapidly cooled once reverts to a 
temperature higher than the coiling temperature 
and is then slowly cooled, thereby bringing about 
an annealing effect and hence improving the form- 
5 ability of a ribbon when forming it into a hon- 
eycomb in a subsequent step. The lower limit of 
the coiling temperature is 500°C, because the an- 
nealing effect is not obtained at a coiling below this 
temperature. 

10 The preferred embodiments of present inven- 

tion are described hereinafter by way of examples. 



Example 1 

75 

The Al-containing stainless steels having the 
various chemical compositions shown in Table 1 
were vacuum-melted, and ingots 10 - 100 kg in 
weight were prepared. Several of the ingots wer 
20 cut into halves. Each one of the halves was hot- 
rolled to a thickness of 3.5 mm after machining the 
surface thereof. The ingots, which were success- 
fully hot-rolled, were repeatedly subjected to an- 
nealing, pickling, and cold-rolling, thereby obtaining 
25 a thickness of 40 ju.m. These rolled products are 
denoted as R. The remaining halves of the ingots 
were cut into pieces and remelted in an induction 
furnace. Each metal melt was injected on a roll in 
air and rapidly solidified into a ribbon thereon. In 
30 this production of a ribbon, the melting temperature 
was 1450°C, the injection pressure of the molten 
steel was 0.25 - 0.21 kg/cm 2 , and, the circumferen- 
tial speed of a Cu alloy-roll 600 mm in diameter 
was 15 m/sec. The ribbons were from 37 to 52 urn 
35 thick. Several other samples were solidified at var- 
ious cooling speeds, by varying the surface tem- 
perature of the roll or its material. Several still other 
samples were coiled, after solidification, at a tem- 
perature of 630 to 790°C, and slowly cooled by 
40 covering the coils with a heat-insulation cover. 
These samples are denoted as S. 

With regard to the rapidly solidified ribbons 
denoted as Q, the longitudinal cross sectional 
structure of the ribbons was observed by a Com- 
45 puter Aided Analyzer to determine the distribution 
of Cr. In addition, the solidification speed was as- 
sumed from the arm spacing of solidification den- 
drites and the size of crystalline columns. Further- 
more, an Auger electron spectroscopy of the sur- 
50 face of all of the ribbons, including those produced 
by a rolling method, was carried out to measur 
the Al-concentration on the surface and to detect 
the presence or absence of the Al-concentrated 
layer. All of the ribbons were then subjected to a 
55 tensile test in a longitudinal direction, to measure 
the elongation thereof. The results are shown in 
Table 1 . 
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As shown in these results, even the materials 
8R and 2R, which could not provide rolled coils 
due cracking during the hot or cold rolling, could, 
according to the present invention, provide ribbons 
capable of producing the catalyst carrier. In addi- 5 
tion r the Al-concentrated layer was already formed 
on the surface of rapidly solidified ribbons, but an 
appreciable Al-concentrated layer was not ob- 
served on the rolled ribbons. 

With the use of all of the ribbons, honeycombs w 
were produced by roll-forming ribbons in the cor- 
rugated form, laminating those ribbons with ribbons 
in the original flat form, and winding the laminates 
in the form of a rolled metallic honeycomb 40 mm 
in outer diameter and 30 mm in length. The rib- 75 
bons were joined by local brazing. Since the rap- 
idly solidified ribbons comprised the solidified 
structure, the workability thereof was evidently 
poor. Several ribbons, had to be heated to prevent 
cracks during the corrugation process. The ribbons 20 
which were subsequently coiled at a high tempera- 
ture, could be worked into a corrugated form with- 
out heating. This corresponds, as apparent from 
the elongation values given in Table 1 , to an elon- 
gation restoration of approximately 0.5% in the 25 
samples (2Q4S - 7Q4S) coiled at a high tempera- 
ture, compared with the samples (2Q4 - 7Q4) 
having the same charges but not coiled at a high 
temperature. 

Each of the honeycombs in the roll form men- 30 
tioned above were fixed by brazing on the front 
end of an inner side of a front tube which was to 
be connected to the exhaust manifold of a gasoline 
engine having a displacement of 1600 cc. The y- 
Al 2 0 3 powder, which was preliminarily impregnated 35 
with platinum chloride, dried, and baked, was sus- 
pended in the slurry form, deposited on the metal 
honeycombs, and dried. The front tube was then 
connected to the exhaust manifold. Ten cycles of 
operation of 400 rpm x 30 HP for 30 minutes and 40 
stop for 30 minutes, were then earned out After 
disconnection of the front tube, the deposition of -y- 
AljOj powder on the honeycomb was investigated. 
The ignition position was adjusted so that the tem- 
perature of the exhaust gas in the proximity of as 
honeycombs was from 880 to 920 °C during the 
ngine operation. As a result of the investigation, it 
was found that, in the deposition of r-AI 2 0 3 on the 
honeycomb. y-AU0 3 locally peeled from the carrier 
(1R) produced by a rolling method and the ribbons 50 
(1Q1, 1Q2) produced by the rapid solidification 
method at a relatively slow cooling speed, but no 
peeling of -rAI 2 0 3 occurred for the ribbons which 
were produced by the method of rapidly solidifying 
at a speed of 1000°C/sec or more. After the test, a 55 
part of the honeycombs was cut, and the surface, 
from which the r-AI 2 0 3 powder was removed, then 
observed by a scanning type electron microscope. 



It was found that Al a O, in the form of flake or 
whiskers was appreciably formed on the ribbons 
rapidly solidified at a speed of 1000°C/sec or 
more, while in the other ribbons, Al 2 0 3 in the form 
of flake or whisker was not observed or wer_ found 
to have formed separately. 
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Claims 

1. A ribbon for use as a metal honeycomb of a 
catalyst converter, consisting of an Al-containing 
rapidly solidified stainless steel. 

2. A ribbon according to claim 1 r characterized 
in that said ribbon has an Al-concentrated layer on 
a surface thereof. 

3. A ribbon according to claim 1 or 2. wherein 
the Al content is from 7 to 20% by weight. 

4. A ribbon according to claim 2, characterized 
in that said ribbon has an Al-concentrated layer on 
a surface thereof, and has a thickness of from 30 to 
70 urn, and a metallurgical structure thereof is a 
columnar structure with grain boundaries principally 
oriented in a direction along said thickness of the 
ribbon and a grain diameter measured in a longitu- 
dinal direction of the ribbon of 30 urn at most. 

5. A catalyst carrier for exhaust gas of an 
automobile, consisting of Al-containing stainless 
steel, characterized in that said Al-containing stain- 
less steel is in the form of a rapidly solidified 
ribbon which contains such a high content of Al as 
making the stainless steel non-rollable by cold- 
rolling but promoting diffusion of the Al in the 
interior to the surface of ribbon to form, on the 
ribbon, an a-Al a 0 3 layer having a thickness suffi- 
cient for carrying y-AUO, with noble metal impreg- 
nated. 

6. A catalyst carrier according to claim 5, char- 
acterized in that sad ribbon has an Al-concentrated 
layer on a surface thereof. 

7. A catalyst carrier for exhaust gas of an 
automobile, according to claim 5, characterized in 
that said ribbon has an Al-concentrated layer on a 
surface thereof, and a thickness of from 30 to 70 
urn, and is rapidly solidified at a speed such that a 
metallurgical structure of a carrier is a columnar 
structure with grain boundaries principally oriented 
along a thickness of the carrier and a grain diam- 
eter measured perpendicularly to the columnar axis 
being 30 urn at most. 

8. A catalyst carrier according to claim 5 or 6, 
characterized by using as the carrier a ribbon 
which is produced by solidifying an Al-containing 
stainless steel from a molten state directly into a 
form of a ribbon at a cooling speed of at least 
10 3o C/sec. 

9. A catalyst carrier according to claim 7, 
wherein said ribbon contains from 1 to 20% by 
weight of AL 

10- A catalyst carrier according to claim 7, 
wherein the Al content is from 7 to 20% by weight/ 55 
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11- A catalyst carrier according to claim 8, 
wherein said a-AI^O, layer is formed in a ffake-or 
whisker-form by an oxidation of Al of the stainless 
steel. 

12. A catalyst carrier according to claim 9, 
wherein the thickness of said a-A\ 2 0 2 layer is from 
approximately 7 urn or more. 

13. A catalyst carrier according to claim 8, 
having an improved formability obtained by carry- 
ing out a coiling process of the ribbon at a tem- 
perature of at least 500 °C. 

14. A method for producing an Al-containing, 
rapidly solidified stainless steel ribbon for use as a 
catalyst carrier of an exhaust gas, where said rib- 
bon has an Al-concentrated layer on a surface 
thereof, characterized by solidifying an Al-contain- 
ing stainless steel from a molten state directly into 
a form of a ribbon at a cooling speed of at least 
l0*°C/sec. 

15. A method according to claim 14, wherein 
said ribbon is coiled at a temperature of at least 
500 °C, after solidification. 
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